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HEMORHEOLOGICAL CHANCES, THE STATE OP MICROCIRCULATION, 
AND BLOOD ACID-BASE BALANCE IN RATS UNDER CONDITIONS 
OP A 30-DAY LIMITING OP THE MOTOR ACTIVITY 


Yu. M. Shtykhno, V.I. Udovichenko* 


It Is shown that a negative influence is exerted on /68»» 

many organs and systems of the body by limiting the motor 
activity, Including the circulation system (L.I.Kakurln; 

I. Cl. Krasnykh; V.V. Par in, et a.; S.M, Peregontsev; Kakurln; 
I.G. Krasnykh; V.V. Parin, et al.; S.M, Peregontsev, , 
nhobanlon, et al). We studied the Influence of long (100 
days) hypokinesia on the microcirculation system. We found 
a great reduction of the nutritive component of the circula- 
tion system (Yu.M. Shtykhno and V.I. Udovichenko). In order 
to clarify the dynamics of these changes, we studied the 
action of 30-day hypokinesia. We considered the fact that 
the state of microhemodynamics and its disturbance are 
closely connected with the most important property of the 
blood - its fluidity, determined to a great extent by its 
viscosity. We felt It was advantageous to clarify the depend- 
ence of the changes observed on the state of mlcrohemo- 
rheology (fluidity of the blood and its viscosity). 

Method . The experiments were performed with 26 male 
rats of the Wistar line weighing 130-140 g. Thirteen of the 
animals in the experimental group were held for 30 days in 
small cages which limited their motor activity. Thirteen 
of the control animals were maintained under normal 
vivarium conditions for the same period of time. Both the 
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control group and the experimental group were fed In the same 

way, which Included 20 grams of briquette feed per one 

rat per day and as much water as desired. /6Q 

The microcirculation was observed by a method previously 
described (Yu.M. Shtykhno and V.I. Udovichenko). The Indices 
of the acid-alkali balance were measured on a A7.TV-2 device 
In tests of three blood-carrying vessels; the carotid 
artery, the femoral and portal veins. In order to study 
the rheological properties of the blood, we determined the 
sedimentation rate of the erythrocytes (ESR) accoi'ding to 
the Panchenkov method, the hematocrit index (by centrifuging 
at a rate of 3000 rpm for 11 minutes), the aggregation 
index, the suspension stability of the blood (hintenfass) , 
adhesion of the blood elements formed (Copley), and the 
dynamic viscosity on a capillary viscosimeter which we 
perfected (V.I. Udovichenko) in a test on the portal vein. 

The blood fluidity (yield value) was determined by the 
graphic construction of the dependence of the shear stress 
on the displacement velocity. 

Results of experiments and discussion. Tn studying the 
microcirculation of animals In the experimental group, as 
compared with the control rats, we detected changes In the 
structure of the mlcroc- Irculntory bed. This was expressed 
in a reduction of the microvessels and true capillaries, the 
appearance of plasmatic and empty nonfunctioning vessels. 

We found functioning arterlolo-venular anastomoses which 
shunted the capillary circulation. However, as compared 
with long (100 days) hypokinesia, these changes were less 
apparent (figure 1) . 

In studying the rheological properties of the blood. 

It; was found that even a 30-day limitation of the motor 
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Figure 2. Change in viscosity and fluidity of blood 
after 10 -day hypokinesia, a - curves of dynamic 
viscosity of the blood at 1? , R°H . 1 - experiment; 

2 - control, On ordinate axis - viscosity. On 
abscissa axis - displacement rate (in Inverse .s'); 
b - graphic calculation of yield limit (i ) according 

to Hasson. 1 - experiment i » 0.0 (vl dyn/cnr"’); ? - 
control t ^ » 0 . 0 It dyne/em^) . On ordinate axis - 
shear stress - t (in dyne/cmC 1 /2 , On abscissa 
axis - displacement rate u ' (in see” 1 )!/?. 


activity was accompanied by an increase in the dynamic viscosity 
and reduction of the blood fluidity (Figure 0). The yield 
limit, i . e . , the minimum yield value which must be appl ied to 
set the blood in motion, was twice as high in the experimental 
group as in the control group. A deterioration in the 
rheological properties of the blood was Indicated by a change 
In the other hemorheologlcal indices (increase of adhesion 
of blood elements formed, reduction of its suspension stability, 
increase In KSR and hematocrit Index; Figure 1). Just as 
with long hypokinesia (Yu.M. Shtykhno and V.l. Udovichenko) 
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Figure 3. Change In hemorheological Indices after 
30-day hypokinesia. Here and In Figure 4, the shaded 
columns are the control; the non-shaded columns 
are the experiment; a - a. carotls; b - v. femoralls; 
c - v. portae 

1 - aggregation Index (in relative units); 2 - 
adhesion (In micrometers); 3 - suspension stability 
of blood (In %) ; 4 - hematocrit Index (In SO; 

5 - erythrocyte sedimentation rate (In mm/hr); 

6 - hemoglobin (In g/1) . 

we found a decrease in the content of blood buffer bases. 
Indicating the depletion of alkali reserves of the blood due 
to a deterioration of the perfusion of the tissues and 
accumulation In them of acidic metabolites (Figure 4). 


The data obtained Indicate that even a 30-day 
limitation of motor activity leads to a deterioration of the 
nutritive blood circulation, which is expressed, on the 
one hand, in restructuring of the microcirculatory bed 
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Figure 4. Change In Indices of acid-alkali 
balance of the blood after 30-day hypokinesia. 

1 - pH (in units); 2 and 3 - tension of 0 2 and 

C0 2 in blood, respectively (in mm, Hg); 4 - 

buffer bases (in meqv/1); 5 - standard 
bicarbonate (in meqv/1); 6-displacement of 
buffer bases (in meqv/1). 

Remaining notation, same as Figure 3 


(decrease in amount of functioning capillaries and appearance 
of functioning aterlolo-venular anastomoses), and on the 
other hand, a deterioration of the rheological properties 
of the blood (Increase of viscosity, reduction of fluidity), 
and due to this a reduction of the circulation rate. All of 
this leads to a deterioration of nourishment of the 
tissues, which is expressed in a change in the Indices of 
the acid-alkali balance of the blood in animals during 
hypokinesia. 
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